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— The MAILING DATE of this communication appears on the cover sheet with the correspondence address— 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1 .313 and MPEP 1308. 

1 . This communication is responsive to February 1 1. 2008 . 

2. ^ The allowed claim(s) is/are 1-41 . 

3. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) □ All b)DSome* c) □ None of the: 

1. D Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No. . 

3. □ Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. □ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) □ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1 ) □ hereto or 2) □ to Paper No./Mail Date . 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 

attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 
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DETAILED ACTION 

Introduction 

1 . This communication is in response to the Applicants' communication dated 
February 11, 2008. Claims 4, 7, 8, 10, 12, 15, 19, 26, 30, 34, 40 and 41 were amended. 
Claims 1-41 of the application are pending. 

Examiner's Amendment 

2. Authorization for this examiner's amendment was given in a telephone conversation by 
Mr. Tait Swanson on February 25, 2008. 

An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to the applicants, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

3 . In the claims in the amendment dated February 11,2008: 

In Claim 1, Lines 8-9, "similarities in engine operating parameters" 
has been changed to 

— similarities in data of engine operating parameters — . 
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In Claim 1, Line 13, "at least one aspect of engine baseline model" 
has been changed to 

— the engine performance variables as functions of the engine operating parameters as 
related by the engine baseline model for a group 

In Claim 7, Line 1, "claim 6, wherein a preprocessor maps" 
has been changed to 

— claim 8, wherein the preprocessor maps 

In Claim 8, Line 1, "claim 1, wherein a preprocessor comprises" 
has been changed to 

~ claim 1, further comprising a preprocessor that comprises --. 

In Claim 10, Lines 1-3, "claim 1, wherein the engine baseline modeling component 
comprises a heuristics component that generates rules for cleaning a preprocessed data" 
has been changed to 

— claim 7, wherein the engine baseline modeling component comprises a heuristics 
component that generates rules for cleaning the preprocessed data --. 



In Claim 12, Lines 5-6, "similarities in engine operating parameters" 
has been changed to 

— similarities in data of engine operating parameters — . 



Application/Control Number: 10/707,656 Page 4 

Art Unit: 2123 

In Claim 12, Line 7, "data element was measured" 
has been changed to 

— data was measured 

In Claim 12, Lines 12-13, "identify engine quality, or design a new engine system, or a 
combination thereof 

has been changed to 

— or identify engine quality, or a combination thereof — . 

In Claim 18, Line 1, "claim 17, further comprising mapping" 

has been changed to 

~ claim 19, further comprising mapping 

In Claim 21, Line 1, "method of claim 12" 
has been changed to 

— method of claim 18—. 

In Claim 23, Line 8, "similar engine operating parameters" 
has been changed to 

— similarities in data of engine operating parameters 
In Claim 23, Line 9, "data element was measured" 
has been changed to 

— data was measured — . 
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In Claim 23, Line 15, "identify engine quality, or design a new engine system, or a 
combination thereof 

has been changed to 

— or identify engine quality, or a combination thereof --. 

In Claim 24, Line 1, "The computer-readable medium" 
has been changed to 

— computer-readable storage medium --. 

In Claim 25, Line 1, "The computer-readable medium" 

has been changed to 

-- computer-readable storage medium 

In Claim 26, Line 1, "The computer-readable medium" 
has been changed to 

— computer-readable storage medium 

In Claim 27, Line 1, "computer-readable medium of claim 25" 
has been changed to 

— computer-readable storage medium of claim 26-- . 



In Claim 28, Line 1, "The computer-readable medium" 
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has been changed to 

— computer-readable storage medium 

In Claim 29, Line 1, "computer-readable medium of claim 28" 
has been changed to 

— computer-readable storage medium of claim 30--. 

In Claim 30, Lines 1-2, "computer-readable medium of claim 23, wherein the instructions 
for processing further comprise" 
has been changed to 

-- computer-readable storage medium of claim 23, wherein the instructions for processing 
in the preprocessor further comprise 

In Claim 31, Line 1, "The computer-readable medium" 
has been changed to 

— computer-readable storage medium 

In Claim 32, Line 1, "computer-readable medium of claim 23" 
has been changed to 

— computer-readable storage medium of claim 29— . 



In Claim 33, Line 1, "The computer-readable medium" 
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has been changed to 

— computer-readable storage medium 

In Claim 34, Lines 4-5, "similarities in engine operating conditions" 
has been changed to 

— similarities in data of engine operating parameters 
In Claim 34, Line 9, "engine operating conditions" 
has been changed to 

~ engine operating parameters — . 

In Claim 34, Line 10, "outputting at least one aspect of the engine baseline model for 
display on a monitor" 

has been changed to 

~ displaying the engine performance variables as functions of the engine operating 
parameters as related by the engine baseline model for a group — . 

In Claim 35, Line 6, "segmenting the engine data into a plurality of groups" 
has been changed to 

— instructions for segmenting the engine data into a plurality of groups representative of 
different clusters of similar data of engine operating parameters comprising altitude, air speed, 
air temperature, fuel specific heat value, air humidity, control settings or a combination thereof--. 

In Claim 35, Lines 10-11, "instructions for outputting at least one aspect of the engine 
baseline model for display on a monitor" 
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has been changed to 

— instructions for displaying the engine performance variables as functions of the engine 
operating parameters as related by the engine baseline model for a group --. 

In Claim 39, Lines 1-2, "a cluster of similar engine operating parameters" 
has been changed to 

— a cluster of similar data of engine operating parameters 

In Claim 40, Lines 1-2, "groups are representative of different clusters of similar engine 
operating parameters" 

has been changed to 

~ groups are representative of different clusters of similar data of engine operating 
parameters 

In Claim 41, Lines 1-2, "computer-readable medium of claim 23, wherein the plurality of 
groups are representative of different clusters of similar engine operating parameters" 
has been changed to 

— computer-readable storage medium of claim 23, wherein the plurality of groups are 
representative of different clusters of similar data of engine operating parameters — . 



A clean copy of allowed claims is attached. 
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Reasons for Allowance 

4. Claims 1-41 of the application are allowed over prior art of record. 

5. The following is an Examiner's statement of reasons for the indication of allowable 
subject matter: 

The closest prior art of record shows: 

(1) a system for monitoring various performance parameters of a gas turbine engine and 
comparing them with predicted values to identify the deviations indicative of the condition of the 
engine; system sensors detect current values of engine operating and performance data; 
equipment on the aircraft periodically record the various engine performance parameters during 
periods of aircraft operation; these data are transmitted to the ground based monitoring station 
and stored in tapes; the data are conditioned by filtering techniques to remove noise and 
normalize the data for further computer analysis; statistical analysis is performed for estimating 
the dependent engine parameters using linear regression; dependent performance parameters 
such as rotational speed of the compressor stage, fuel flow rate, engine pressure ratio, exhaust 
gas temperature are determined as functions of independent parameters using linear regression 
analysis techniques; independent engine parameters include mach numbers, altitudes, throttle 
positions, air temperature etc.; the current values of engine operating parameters are used to 
predict expected engine performance parameters using the regression equations; the monitored 
actual values of the performance parameters are compared with predicted values to determine the 
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deviations which are used to identify the faulty operating conditions (Bernier et al., U.S. Patent 
4,215,412); 

(2) engine data from an airplane are sampled at different times and transmitted to ground 
stations; the data are preprocessed and analyzed by a trend analysis tool; the tool monitors 
several engine variables and compares them against trending baseline data; if the data for a 
particular variable exceeds a predetermined threshold limit, the tool issues an alert; multivariate 
clustering is used to classify the normalized data in a multi-dimensional space defined for the 
process variables; the normalized data are classified into a cluster indicative of normal operating 
conditions and one or more alert clusters indicative of alert conditions; the boundaries of the 
clusters are non crisp, such that the degree of membership for a cluster is largest at the center; a 
tracker is used for addressing drifting data sets that arise in the process over time; an alert 
verifier verifies the correlated data classified as alert condition; the multivariate generator is used 
in parallel with the trend performance analysis tool to validate the alerts generated (Goebel et 
al., U.S. Patent 6,216,066); and 

(3) a method and system for simultaneously monitoring and visually displaying a 
plurality of performance parameters of an aircraft engine during operation; the displayed 
performance parameters permit a pilot to make operational changes in thrust or power based on 
engine performance parameters; the operating conditions of the engine are monitored as digital 
signals and stored in a computer memory; an ideal function model of the engine is used to 
calculate or predict the available and predicted thrust of the ideal engine; given an engine 
performance parameter, a reasonable approximation of the actual characteristics of the engine is 
obtained using a multiple regression model; the predicted thrust of the ideal engine under same 
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operating conditions is obtained using the model; the actual and the predicted performance 
parameters are compared and the difference between the two determined; the difference of the 
parameters is used to identify normal, caution and warning ranges (Abbott et al., U.S. Patent 
5,050,081). 

None of these references taken either alone or in combination with the prior art of record 
discloses a system for building an engine baseline model for fuel-powered engines, specifically 
including: 

(Claim 1) "a data segmenting component that segments the engine data into a plurality of 
groups, and each group clusters a portion of the engine data based on similarities in data of engine 
operating parameters, based on each specific engine, and based on time periods of data acquisition; 
and 

an engine baseline modeling component that builds an engine baseline model for each of 
the plurality of groups using regression analysis, wherein the regression analysis relates engine 
performance variables as functions of the engine operating parameters" in combination with the 
remaining elements and features of the claimed invention. 

None of these references taken either alone or in combination with the prior art of record 
discloses a computer implemented method for building an engine baseline model for fuel-powered 
engines, specifically including: 

(Claim 12) "processing the engine data into a predetermined format in a preprocessor, 
wherein the processing includes segmenting the engine data into a plurality of groups based upon 
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similarities in data of engine operating parameters, based on each specific engine and further based 
upon specific time periods during which each data was measured; 

building an engine baseline model for each of the plurality of groups using regression 
analysis, wherein the regression analysis relates engine performance variables as functions of the 
engine operating parameters" in combination with the remaining elements and features of the 
claimed invention. 

None of these references taken either alone or in combination with the prior art of record 
discloses a computer-readable storage medium incorporating computer instructions which when 
executed on a computer perform a process for building an engine baseline model for fuel-powered 
engines, specifically including: 

(Claim 23) "instructions for processing the engine data into a predetermined format in a 
preprocessor, wherein the instructions for processing include instructions for segmenting the 
engine data into a plurality of groups based upon similarities in data of engine operating 
parameters, and further based upon specific time periods during which each data was measured; 

instructions for building an engine baseline model for each of the plurality of groups 
using regression analysis, wherein the regression analysis relates engine performance variables 
as functions of the engine operating parameters" in combination with the remaining elements and 
features of the claimed invention. 
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None of these references taken either alone or in combination with the prior art of record 
discloses a computer implemented method for building an engine baseline model for 
combustion-based engines, specifically including: 

(Claim 34) "clustering the engine data into a plurality of groups each based on 
similarities in data of engine operating parameters, based on each specific engine, and based on 
time periods of data acquisition; 

building an engine baseline model for each of the plurality of groups using regression 
analysis, wherein the regression analysis relates engine performance variables as functions of the 
engine operating parameters" in combination with the remaining elements and features of the 
claimed invention. 

None of these references taken either alone or in combination with the prior art of record 
discloses a computer-readable storage medium incorporating computer instructions, which when 
executed on a computer perform a process for building an engine baseline model for combustion- 
based engines, specifically including: 

(Claim 35) "instructions for segmenting the engine data into a plurality of groups 
representative of different clusters of similar data of engine operating parameters comprising 
altitude, air speed, air temperature, fuel specific heat value, air humidity, control settings or a 
combination thereof; 

instructions for building an engine baseline model for each of the plurality of groups 
using regression analysis, wherein the regression analysis relates engine performance variables 
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as functions of engine operating parameters" in combination with the remaining elements and 
features of the claimed invention. 

6. Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dr. Kandasamy Thangavelu whose telephone number is 
571-272-3717. The examiner can normally be reached on Monday through Friday from 
8:00 AM to 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul Rodriguez, can be reached on 571-272-3753. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to TC 2100 Group receptionist: 571-272-2100. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 



Application/Control Number: 10/707,656 Page 15 

Art Unit: 2123 

published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

K. Thangavelu 
Art Unit 2123 
February 25, 2008 



/Paul L Rodriguez/ 

Supervisory Patent Examiner, Art Unit 2123 



